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SPADELLA JAPONICA, A NEW COASTAL 
BENTHIC CHAETOGNATH FROM JAPAN 


Jean-Paul Casanova 


Abstract. — Spadella japonica, a new benthic chaetognath, is described from 
the coastal waters of Japan. It differs from all known species of the genus 
Spadella, mainly by the opening of the female genital orifices at the bottom of 
a cupel and the small number of hooks. The distribution of the three Spadella 
species living in Japanese waters is presented. 


When Dr. Taichiro Goto (Mie Univer- 
sity, Japan) gave me specimens of a new 
Paraspadella during the first workshop on 
chaetognaths (University of Surrey, Sep- 
tember 1988), P. gotoi Casanova, 1990, there 
were also two individuals of a Spadella that 
he thought to be new. They were collected 
in Misaki on 6 August 1987. In November 
1991, I received 16 additional individuals 
caught in Kominato on 12 September 1991 
which, with the other two, differ by many 
characters from the species of Spadella hith- 
erto described. 


Spadella japonica, new species 
Figs. 1-3, Table 1 


The holotype and two paratypes are de- 
posited with the National Science Museum 
Tokyo (NSMT — Ch. 20 and 21-22 respec- 
tively). Three other paratypes are deposited 
in the Muséum national d’Histoire Natu- 
relle, Paris (UC 366) and three other ones 
in the National Museum of Natural History, 
Washington, D.C. (USNM 157572). All are 
from Kominato. 

Description. —Eighteen specimens stud- 
ied. Body stumpy when adult (Fig. 1) and 
transparent. Length up to 3.75 mm not in- 
cluding tail fin. Tail constitutes 48.6 to 
51.8% of total length. 

Number of hooks increasing with age, 
from six (small specimen: 3.25 mm) to eight 
(larger ones: 3.60—3.75 mm). Anterior teeth 
three or four, short (Fig. 2a, b). No posterior 


teeth. Pigment cell of eyes more enlarged in 
the second set of specimens received (Fig. 
3a). Corona ciliata on neck, oval and trans- 
versely elongated (Figs. 1, 3b). Collarette 
very wide at level of posterior part of head 
and neck, then narrower on trunk (Figs. 1, 
3b). Sensory tufts symmetrically arranged 
on whole body (Fig. 1). Numerous adhesive 
papillae on ventral part of body (Fig. 3c, d), 
from head to tail, and on both ventral and 
dorsal sides of fins. Gut with small intestinal 
diverticula at level of neck, not always vis- 
ible on preserved specimens. Transverse 
musculature thin, stretching from neck al- 
most to transverse septum. Ventral ganglion 
about middle third of trunk. 

Lateral fins beginning on posterior part 
of trunk (about 15-1996 of the trunk length) 
and reaching posteriorly to seminal vesicles 
(Fig. 1). Tail fin spatulate. Rayless zone 
wholly absent on all fins. Left lateral fin of 
a small specimen bearing dorsally a small 
area with tiny papillae (Fig. 3e) such as those 
found on adhesive organs of Paraspadella 
gotoi. Ovaries reach to about midlength of 
ventral ganglion; their aperture lateral, at 
bottom of brown colored elongate cupel (Fig. 
3f, g), of which largest diameter (0.20-0.25 
mm) is the same as that of mature ova. 
These cupels are the sole colored parts of 
the body. Ovaries with from one to five ma- 
ture ova and other smaller ones. Seminal 
vesicles small, hook-shaped when empty, in 
close contact with both lateral and tail fins, 
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cies. CC = corona ciliata, SV = seminal vesicles, VG 
— ventral ganglion. 


opening at posterolateral extremity (Fig. 3h, 
1). 

Remarks. —Two specimens of Spadella 
japonica are interesting. One has a curious 
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"papillated organ" arising from the epi- 
dermis on the ventral right side of the tail, 
not far from the transverse septum. Itis 0.15 
mm long and constructed of a short stalk 
ending in a swelling provided with papillae 
(Fig. 3c, d). A second one shows two of these 
"organs" budding on the head and neck: the 
papillated swellings are visible but there are 
no stalks (Fig. 3j, k). 

These observations are pertinent to the 
taxonomic position of Spadella moretonen- 
sis Johnston & Taylor, 1919. Indeed, since 
the revision of the benthic family Spadel- 
lidae Tokioka, 1965 by Bowman & Bieri 
(1989), the genus Spadella is restricted to 
species lacking adhesive organs, those pro- 
vided with such organs constituting the ge- 
nus Paraspadella. It has been demonstrated 
that these organs are modified parts of fins 
(Casanova 1990). Spadella moretonensis was 
described from East Australia from a single 
specimen having two club-shaped papillat- 
ed bodies on the posterior half of the tail, 
situated ventrally on the right side. But the 
authors added: ‘Though they became 
Stained like the tissues of the animal [when 
using haematoxylin] yet their asymmetrical 
arrangement and general appearance sug- 
gest that they are foreign bodies— perhaps 
of an algal nature." Later on, Tokioka & 
Pathansali (1964) wrote: “Species of schi- 
zoptera-group [—Paraspadella] are easily 
distinguishable by their characteristic ad- 
herent organ, while S. moretonensis ... is 
devoid of any complete palm-shaped ad- 
herent organ ... It is possible this might 
rather be a form of schizoptera-group bear- 
ing no complete adhesive organs out rudi- 
mentary ones." Alvarino (1981) agreed with 
this view. According to Salvini-Plawen 
(1986), who first proposed splitting the large 
genus Spadella into three smaller ones, some 
uncertainty concerns this species with re- 
spect to the asymmetry of these bodies. 
Nevertheless he placed it in the genus Ge- 
phyrospadella (now included in Paraspa- 
della). Lastly, because of this uncertainty, 
this species was not compared with other 
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Fig. 2. SEM photographs of Spadella japonica, new species: a, Ventral part of head (x 180); b, Details of 


teeth (x 500). 


ones in recent papers, neither with Paraspa- 
della nor with Spadella (Casanova 1990, 
1991). 

It appears that the bodies described in S. 
moretonensis are the same as those found 
in S. japonica. Because in the latter they are 
present in only two specimens and on the 
head and neck of one of them, they cannot 
be considered rudimentary adhesive organs. 
Thus S. moretonensis is not a Paraspadella 
but a Spadella. According to Goto’s obser- 
vations (pers. comm.), during culture the 
epidermis of S. japonica sometimes changes 
in appearance, probably as a result of food 
or age. Especially when fed with Artemia 
nauplii, which are not very good for Spa- 
della although they eat them, the epidermis 
becomes thin and seems to be deformed. 
Similarly, the papillae-like structures oc- 
curring in a few specimens living in the sea 
might be the result of bad environmental 
conditions. 

Comparisons with other species. — The 
main differential characteristics of the eight 
species of Spadella known before the pres- 
ent study have been given recently (Casa- 
nova 1991). Four of them always have pos- 


terlor teeth: the cave species Spadella 
ledoyeri Casanova, 1986, the two deep spe- 
cies Spadella birostrata Casanova, 1987 and 
S. equidentata Casanova, 1987, and S. ant- 
arctica Casanova, 1991. The other four, as 
well as S. moretonensis, may or may not 
have posterior teeth. In addition, as they 
live in neritic temperate or tropical waters, 
comparisons will be made only with them. 

The unusual structure of the area sur- 
rounding the female genital opening easily 
separates Spadella japonica from all other 
species of the genus. In more particular re- 
gard to those being compared: S. cephal- 
optera Busch, 1851 has a prominent cement 
gland close to each opening; S. angulata To- 
kioka, 1951 and S. gaetanoi Alvarino, 1978 
are devoid of this gland; the opening is not 
described in S. bradshawi Bieri, 1974 and 
thus there is probably a simple orifice as in 
the two latter species; as for S. moretonen- 
sis, the aperture is trilobed and situated on 
a well-marked prominence. Furthermore, 
all these species have more numerous hooks 
than S. japonica (Table 1). 

Other main features show the specificity 
of the new Spadella by comparison with 
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Fig. 3. Spadella japonica, new species: a, Right eye; b, Anterior part of body in dorsal view showing the 
corona ciliata (arrow); c, Anterior part of the tail of an original specimen in ventral view, showing a curious 
"papillated organ" (arrow) and adhesive papillae; d, Enlargement of the **papillated organ” area; e, Area with 
tiny papillae on the ventral side of the left lateral fin (other original specimen); f and g, Two aspects of the female 
genital opening (arrow) in dorsal view; h, Empty seminal vesicles; i, Mature seminal vesicles; j, Head and neck 
of another original specimen with two “‘papillated organs" (arrows) in dorsal view; k, Enlargement of the organ 
on neck (arrow), just under a sensory spot. Scale bars: 0.1 mm (b, c, e-j), 0.05 mm (d) and 0.02 mm (a, k). 
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1. Tomioka 
2. Aitsu 
3. Mitsu 
4. Yashima 
5. Setozaki 
6. Misaki 
7. Kominato 
8. Otsuchi 
9. Nanao 
10. Yoron I. 


3 Spadella angulata 


——T———— 


e Spadella cephaloptera 


A Spadella japonica n. sp. 
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Fig. 4. Distribution of the three species of Spadella known from neritic waters of Japan. 


each of the five species mentioned above. 
Indeed, it differs from: 


— Spadella cephaloptera, in which lateral fins 
begin at level of the transverse septum 
(Japanese specimens) or slightly before 
(some Mediterranean specimens) and 
seminal vesicles are more or less rounded; 

— Spadella angulata, which has a special 
orange-brown color pattern on the ventral 
and dorsal sides of the body and on the 
digestive tract (Tokioka & Bieri 1966, 
Bieri et al. 1987); according to Goto and 
Thuesen (pers. comm.) who observed the 
two species in the Japanese waters (spec- 
imens alive as well as preserved ones), S. 
angulata is opaque (creamy white) while 
S. japonica is transparent; 

— Spadella bradshawi, in which the corona 
ciliata is massive and lateral fins do not 
touch the seminal vesicles; 


— Spadella gaetanoi, which bears a pair of 
cup-like structures between tip of tail and 
seminal vesicles, and moreover, the latter 
are reniform; 

— Spadella moretonensis, in which the ven- 
tral ganglion is very short (less than 25% 
of the trunk length). 


The characteristics of the six species of 
Spadella which are always or sometimes de- 
void of posterior teeth are summarized in 
Table 1. 

Distribution. — Three species of Spadella 
live in the neritic waters of Japan (Fig. 4). 
Spadella cephaloptera has been found in 
Misaki, Mitsu and Yashima. According to 
Yosit & Tokioka (1939), the two minute 
tentacles on the head are found in small 
specimens but not on large ones, whereas 
in European specimens they also exist on 
adults. Spadella angulata has been men- 


PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 


364 


Jodnd o1e3uo[o ue 
jo u10330q 1? IYO 

suy jIej pue 

[£199] YIM 198) 

-uoo ut ‘podeys 
-yooy ‘Jews 


SO[DISOA [eu 
-TWS 0] JUNI} JO 
yed jorrojsod uroJg 


‘(UY [rei 2Y} popnjour UAI uou sjuouramseoui ,sjoune ou) sdurMe1p ,siouine IYI O} Surp1oooe poje[no[eo ITE BLP ISHL a 
'suourioods osouede[f Jo 2souj are soroods sry} 10} CILA e 


E i  ——————— ————— 


oououruroJd 
po»xeur-][2^ ? uo 
‘poqoy oinziode 


suy [Ie] pue 
[E1312] YIM 398] 
-uoo ur *omnjeui jou 


SO[DISOA [EU 
-TWIS 0] JUNIJ JO 
ued 1oL19jsod woy 


3ogrIo o[duirs 


suy [Ie] pue 
[£J9]e[ YIM 12€] 
-UOO UI *UuLIOJIUSI 


SOJDISOA [VU 
-IUIOS 0} YUN} Jo 
pied 1ouojsod wol 


({) 994110 o duis 
uy 
[lei YIM 1993uoo 
ur Apuo ‘podeys 
-yooy ‘pews 
So[oI 
-SOA [EUIUIOS 310} 
-9q 0} sun) Jo 
yed 1oLrrojsod woy 


SoYLIO o[duirs 
suy [I£) pue 
]£1919[ YIM 19€] 
-u09 ut ‘podeys 
-yooy ‘yews 


SODISOA [UU 
-TWS 0} JUNIJ JO 
pied 1onrojsod Woly 


£/T 


6-8 

(0 10) | Ájgfensu 
a 

v'e$6-9'8r 

uiu gg 


pue[8 uow 
juouruioJd e YIM 


sug [I£] YIM 12€) 
-UOO UI *UuLIOJIUOJ 
JO yeouioyds ‘gews 


So9[9IS2A [VU 
-TWS 0} umnjdos 
OSIDASUBI] WOT 


£/T 


PZ 

(1 10) 0 Aj[ensn 
ud 

TLS 

wu / 


vole 
Suruodo [e1ru28 o[euroq 


So[9ISoA [eururog 


suy [E19]€T 
yun uo uo 
-i[due3 [erju2A Jo uiuo 
S4yooH 
11921 IOLIOISO”g 
11992) JOLIOUY 
odejuoo1od eL 
sus] [£30 T, 


S n o OO E O —————— 


€/I ab/1 > c/I €/I 

8-9 6/6 01-8 CE 

0 0 $-y 10 0 0 

vE v/t S-F Unt 

8 Ie-9'8t aS 0S $6-t6 ve-ts 

unu ee quU Sct£ wu ç uiui ¢°9 
"ds `u 6161 10]e]  uoisuyor 8,61] 'ouueA[v vL61 Hg 
*poiuodpt "s SI$U240124014 "S 10uD]aD8 "S 1MDuSppaq `S 


I$61 "exopio.L 
Dipun ‘S 


IS81 “yosng 
:D421do]nudoao ‘S 


o E O O a a T N — 


-y1901 J013}S0d ALY 10u Agu 10 Aew yorym r//2ppds snuə3 ou Jo satoads XIS ou) jo sousriojoe1euo [erjuoJogrp [edrouniq —"T ALL 


VOLUME 106, NUMBER 2 


tioned in many localities: Otsuchi, Nanao, 
Setozaki, Tomioka, Aitsu and near Okina- 
wa (Yoron Island, southwest of Japan). Jap- 
anese specimens, first described by Tokioka 
(1951) as S. cephaloptera forma angulata, 
differ from Malay specimens (Tokioka & 
Pathansali 1964) in having, usually, one 
posterior tooth. Spadella japonica, accord- 
ing to Goto (pers. comm.), has been col- 
lected among the Zostera belt in Misaki and 
in tide pools of Kominato and Tomioka and 
is more common than S. angulata. 
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